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& (transition probability) Pl <3l g€t 271 8] S 7F 1 T 22 FoAH
np -9 SEA S HSetE pol 93] A Hrh

_ (pu p12)
P21 P22

pi;= tARe ErE 5 =i w, T Al BEE S, = ' KgE g8

T AT pyy o] 16l 7be= G 10 A sk % )
7Fsdel gole AL elvlgth

ShE, RASIAZE v=A] @] 349) g8l < A7) (109) 52l & o] &gtk

ol dukd oz W Fe & LR Felvk, ArIFElEE 1048 F7 P o
8 o

al

2t AE FYE G = AL OMXWJ, =2 717}?»/] A aQIel 4
T, 7127, ¥E 8% 9 vHA P w Fe 7R 93-S v
1 7P = RIERIAE A oMe MR FHFEHY S oA s W
S g AR FHFErh ol -t 23ow gdshd v 2ok
(ZH™A (measurement equation))

QFASAARI vl - H|FE] HHE m, 2 ot A FUES y, 2 o
b EHESRAAE AR HFedeng v o] /EAQ] oz g¥Et
_/': o)

m; =m,, (1
Y (Tz) = A(Ti) X B, +et(Ti)’ <, Yi (7')|ﬁt ~ N(A(7) X 3, ) 2

’

& omy = Imyma s v =y (1), -y (ra)]s
1_677—1)\ (1_677—])\_6*7})\)]
T\ ;A ’

v

A(Tl) = [17

B, = [Level,, Slope, , Curve,]’, > = diag(azl, - 02 )olth

N
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olAl A () A (2)5 PE= FASPH ol 2.

R s [
yt (7-1 ) = ! X ? /:—1 m?t + et <7—1)
v, (TV) OIX.QA(%N) L By et(T.N)
, 0,

- [3] - ot e 10 ’
€Ty

’
& f, = [my,, my,, Level,, Slope, , Curve,]’,

(MEA (transition equation))

pg = WAAGNS ARE, G = AGES 1, o B ASE enja =

g0, 5 A 2ib-gEat Aok o = 4 (5) 9 2ol vl FEoR 7%

A& g e, ol Fol Ads Foid o ARSSHA Hrk o)
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Ws.3,5, Ws,4,5, W55,

U DA JHga e 2 iy FANSITE B5ske sl o flallA
FEelof gtk o] FeFAel the
sl 722 (structural form) 2 2 (6) 7 22 FEH  AYEA A (Dynamic

Simultaneous Equations) 2] & Eejo]th

Bsfi=Ty+Iif, -1 +e, e ~iid(0,1) (6)
&, Bge BH(S, =1 or 5 =2)° M} Gtk

add] 4] (6) M E BT A (simultaneity) 02 Q18] expala} A
o] }&xﬂ S DA (endogencity) BAZE WS Hm2 o)s) 2
& 24 U4 A 2T THeT Be Sebo] AT 4 (6914
el p ATl GBE FA 4 ()% =

e
il
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£

i :B;IF()+BSTtlF1ft71+Bglet
= pg T Gsfi—1tuy 7

&, g =By Ty Gy = By Ty, u, ~(0,02g), 024 =Bg Bg"
olAl €= (Wold) FEE 7] Slal 4 (7) = delshd,
ft:ﬂS,Jer,ft—lJr“t

= ps, T ng(lisg,l + GS[,lfth +u )ty
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il

QA Wk U P RS olefst 2e YE (Wold) FoIE 2 5 3

o

fi=u+ G+ Gy Gou, o+ Gy Gy Gouy g+ )

=Bg'e, + GeBg'e,  + Gy GeBgle, ,+ Gy Gy GeBgle, 5+ - 9)

P vl=A w9 s FEviRbrE fAeclEe] deite] wAE veie
Gy & tA1Ae] Zelel met Gy - Gy —y, 27FK] FE 2 EASHA "t o,
PR Z- 29 A= 2 R §A8 S st Hgd gER 9
T BhE AE Adsled, BudMe 40 &g A9 Bed et A%

A&EHaL 7Hgsiinh o1& %‘%’5}01 2 (9 B 71Eshy,

+ Ggr:135:i1@t73+

+ Ggr:2Bszi2@t73+

= Axdd g Atk fldiMe B, BEE 45k Aol 289,
o] T oA Xﬂ‘i}tiﬁgi o2 A FHE Ak B4 - 3R 3E (02)
Cholesky 3l (B~ '= chol(£2)6)) & o] &3l tl. Cholesky iyl e] A<k
21 AFER] AdUA A Aol & ot} 7 A= fEvErt
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R AL erste] gl sele] elvtet FAlEel el aueh s
o= gyHela PSant me FAEAPRZIAS £AE VA @]

v A7, FElvel SR el 71eries), SEL

EESEREOERESEEPCE RIESE DR DI DR EERE S B
sol YAALET AUEs ARSE P, 22 BN 4y, Gy, 2, Py |
G 59 8 el 7 shebolel el B AGRES Aok B, o] 1E
o P& oe} o)z @,

0= (Ea P, ,Ugta tha -Qgt)

pg, Gy & BHEES wEtha 7Pgdt. o, f,9 SEAg] AL n

2 Gy ol g PPAIE 230] REEE|ofof gl o= ool A Z]Estes SHAl

Hg, ~ N(p= 051, T/u = 0.01x f)
vee(Gy) ~ Nvee(g), V,), g=[1,1] ®(0.95¥ L), V, = 0.25 < I,
2, —1oro ~ Inverse Wishart(ky = 1, By = (0.15 X ;)™ ' X k)

5000 < 037,1 ~ Inverse G’amma(vo/Q7 (50/2)7 vy =20,0,=20,i=1,2,---, N

6) Cholesky #3831 Qo= B34 2% (sign restriction) ¥ 5 o] B4 F-HR]o] glo
3% Diebold et al. (2006) 2] 2] F83t] Cholesky #3l%4]S o] &3l th
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S~ Markov(S,, P)
P11~ B(GLO =50, blﬁo =5)
Pa2 ~ B(%.o =95, bz,o =50)

Sls
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oo xe] Ak g Aok AA, f,9 SEIF | AIEel
2 Gy7h AL 2AE BEsfok @k wEbd MCMC RERAJEelA G 9
eigen-value®] Auigto] B5F 18t} 2o W s g AFstal, ad 21e v
AZNA] FohH 1 A FERG ke ARgth S, 1WEA AE e AWEA
RS T2 A% Aleke Foldth o]& S8l 4 (5) oM Hgt 2,, 5
2y -02 O1&NA VAR, 6 ALy T UNAR ), 5 2Al S ANE
VA6 Ay < VAR, 6 0Aly B W3 A% sid Al
2,5 AR 02,, 5 Q004 = FEl 8avs FEIW Zolu
UyAQy, ALy e 2,, 78 S84E &3l vAe @5 F98
(scalar) o]tk wiebr] o] &5 Hluwgo 2N WFde A& vudd &
A, g FEZITE FA LRl vE T3 Bl dE§E vAA=
7Pgeitt. debd o g sl Ag=o] Fel WEe] v= F Axlae AHHoR o
g mRYa ®r] o] wiielth webtd @ FE fa #HS
9ij (4,7=1,2,3,4,5) T 9135 914> 915> Y23+ 921> o5 w0l HHA= 0°]
E Aoks Folgtt ol& flal AR BEe] 271765 0l vl
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R P S I
23 340] golaiths 4ol Gk 4 FEgel By

32 @)= 734 34

WM Z-2] (Gibbs-sampling) = EallA F3
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HE S22 7P de] AREE A 7] wiZelth (Figure 1)¥ (Figure 2)& &4
2 71245 Selveke) vl e 2 109 9] A E9] FolE YERA A

(Figure 1) Government bond vields in Korea (Figure 2) Government bond yields in U.S.
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(Table 1) Estimates of parameters: Non-switching DNS model

0w
0. 00 0.12 0.05 0. 04 -0.05
(0. 06) (0. 06) (0. 05) (0. 06) (0. 09)
e
0.98 0. 00 0. 00 0. 00 0. 00
(0.01) (0.02) (0. 00) (0. 00) (0. 00)
0.02 0.95 0. 00 0. 00 0. 00
(0.02) (0.02) (0. 00) (0. 00) (0. 00)
-0.01 0.06 0.96 0.03 0.02
(0.02) (0.03) (0.02) (0.02) (0.02)
0.02 0. 00 -0.03 0.93 0. 04
(0.02) (0. 05) (0.03) (0.03) (0.02)
0. 09 -0.03 -0. 06 -0.10 0.74
(0. 05) (0. 06) (0. 05) (0. 06) (0.04)
3 0
0.05 0.01 0. 00 0. 00 0. 02
(0. 00) (0. 00) (0. 00) (0.01) (0.01)
0.01 0.08 0.02 -0. 02 0. 04
(0. 00) (0.01) (0.01) (0.01) (0. 02)
0. 00 0. 02 0.07 -0. 06 0. 00
(0.00) (0.01) (0.01) (0.01) (0.02)
0.00 -0.02 -0. 06 0.11 -0.03
(0.01) (0.01 (0.01) (0.01) (0.02)
0.02 0. 04 0.00 -0.03 0.63
(0.01) (0.02) (0.02) (0.02) (0. 08)
(4) o,
=1 T=2 T=3 T=4 T=5 T=6 T=7
0. 0063 0. 0002 0. 0030 0. 0005 0. 0332 0. 0366 0. 0002

(0.0007) (0.0001) (0.0003) (0. 0004) (0.0033) (0. 0036) (0.0001)

Note: The parentheses indicate the posterior standard deviation. This table is an estimate of the
vector or matrix of the parameters in the model. When interpreting the estimation results,
please refer to the factor vector, f, = [my, my, Level,, Slope,, Curve,]” for the variable

corresponding to each element.
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(Table 2) Estimates of parameters: Regime-Switching DNS model

SUTS
-0.01  0.17 0.19 -0.15  0.03 -0.12  0.51 0.34  -0.05 -0.08
(0.03)  (0.07) (0.06) (0.07) (0.10) 0.22)  (0.20) (0.28) (0.32) (0.47)
<N5, = 1> </J‘5, =y
2 @G

St

0.9  0.00  0.00 0.00  0.00 0.89  0.04  0.00  0.00  0.00
0.01) (0.0  (0.00) (0.00) (0.00)  (0.04) (0.06) (0.00) (0.00)  (0.00)
0.04  0.92 0.00 0.00 0.00 0.04  0.86  0.00 0.00  0.00
0.02  (0.03) (0.00) (0.00) (0.00)  (0.04) (0.06) (0.00) (0.00) (0.00)
-0.03  0.02 0.97 0.06  0.09 -0.03  0.26 0.79  0.02 -0.06
0.02  (0.04) (0.02 (0.03) (0.02  (0.05 (0.10) (0.06) (0.05)  (0.03)
0.04  -0.03 0.01 0.8  -0.02 0.10  -0.11 -0.02 0.84  0.11
0.020  (0.0H) (0.02 (0.0 (0.02  0.07 (0.13 (0.09 (.07  (0.04)
0.10  -0.06 -0.03 0.1  0.77 0.06 0.32 -0.31 -0.23  0.58
0.04)  (0.07 (0.04) (0.00 (0.04)  (0.17) (0.32 (0.23) (0.18 (0.12)

< Gl-r = 1> < G;, = 2>
3 2,

0.01  0.00 0.00 0.00 0.00 0.10  0.04 0.0 -0.03 0.07
0.000  (0.00) (0.00)  (0.00)  (0.00) 0.02  (0.02  (0.020  (0.02 (0.07)
0.00  0.05 0.02 -0.02 0.00 0.04 0.13 0.02 000 0.11
0.000  (0.01) (0.00) (0.00) (0.01) 0.02  (0.03) (0.02)  (0.02) (0.08)
0.00 0.02 0.03 -0.02 -0.01 0.00  0.02 010 -0.09 -0.12
0.00)  (0.00) (0.00) (0.00) (0.01) 0.020 (0.02  (0.02 (0.03) (0.07)
0.00  -0.02 -0.02 0.03  0.00 -0.03  0.00 -0.09 0.21  0.06
0.00)  (0.00) (0.00) (0.00) (0.01) 0.02  (0.02)  (0.03) (0.05) (0.10)
0.00  0.00 -0.01 0.00 0.07 0.07 0.1 -0.12 0.06 1.90
0.00) (0.01) (0.01) (0.01) (0.02 0.07  (0.08) (0.07) (0.10) (0.45)
<“Qs,:I> <“Qs,:2>
(4) o,
=1 T=2 T=3 T=4 T=95 T=6 T=17

0. 0060 0. 0002 0. 0028 0. 0008 0.0323 0. 0359 0. 0003
(0.0008) (0. 0001) (0. 0004) (0. 0008) (0.0034) (0.0037) (0. 0002)

Note: The parentheses indicate the posterior standard deviation. This table is an estimate of the
vector or matrix of the parameters in the model. When interpreting the estimation results,
please refer to the factor vector, f, = [m,, ms,, Level,, Slope,, Curve,]’ for the variable

corresponding to each element.
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(Table 3) Py of Regime-Switching DNS model

1..00 0.16 0.03  -0.08 0.01 1.00 0.36 0.10  -0.20 0.17
(0.00) (0.09) (0.09) (0.09) (0.11) 0.00) (0.12) (0.15)  (0.14) (0.14)
0.16 1.00 0.54  -0.49 -0.03 0.36 1.00 0.15 0. 00 0.21
0.09)  (0.00) (0.07) (0.07) (0.11) (0.12)  (0.00) (0.14) (0.14)  (0.14)
0.03  0.54 .00 -0.76  -0.17 0.10  0.15 .00 -0.63  -0.27
0.09  (0.07) (0.00) (0.04) (0.13) (0.15  (0.14) (0.00) (0.09) (0.14)
-0.08  -0.49 -0.76  1.00 0.04 -0.20  0.00 -0.63  1.00 0.09
0.09)  (0.07) (0.04) (0.00) (0.13) 0.14) (.14  (0.09 (0.000 (0.15)
0.01  -0.03 -0.17  0.04 1. 00 0.17 0.21  -0.27  0.09 1.00
(0.1 (0.11)  (0.13)  (0.13)  (0.00) 0.14) (.14 (.14 (0.15  (0.00)
<P, =1> <Pg,=2>

Note: The parentheses indicate the posterior standard deviation.
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(Figure 3) Estimates of 3 factors of Korean vyield curves

(%) o ; (%)

—L —level — (1S —Slope —(03)*C  —Curvature
5

[ R TC e S -1

01 03 05 07 09 11 13 15 17 01 03 05 07 09 11 13 15 17 01 03 05 07 09 11 13 15 17
(a) Level (b) Slope (c) Curvature
Note: This figure is the estimation results for regime-switching DNS model. To facilitate
comparison of the model estimates with the estimates derived from the actual data, the
slope factor was multiplied by -1 and the model estimate .S, and the curvature was

multiplied by 0.3 and the model estimate C,.
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(Figure 4) 3 month and 10 year Korea (Figure 5) Policy base rate in Korea
treasury bond vyield and posterior and U.S. and posterior prob of high
prob of high volatility volatility
g %) _ 10 7 ) - 1.0
=3 month(left) 6 —Korea(left)
7 ——10 year(left) | 0.8 —US(left) 4 08
6 prob of high 5 prob of high
s volatility(right) , o A volatility(right) 06
4 0a 3 04
3 2
0.2

) 1 0.2
1 1 1 1 1 1 1 1 1 00 D UO

01 03 05 07 09 11 13 15 17 01 03 05 07 09 11 13 15 17
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(Figure 6 Impulse response function: Non-switching DNS mode
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(Figure 7) Impulse response function on U.S. short-term interest rate shock:

Regime-switching DNS model
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(Figure 8) Impulse response function on U.S. long-term interest rate shock:
Regime-switching DNS model
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(Figure 9> Impulse response function by maturity under S, = 1(low volatility)

(U.S. treasury-bond: short term rate)
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(Figure 10> Impulse response function by maturity under S, =2 (high volatility)

(U.S. treasury-bond: short term rate) (U.S. treasury-bond: long term rate)
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Asymmetric Dynamic Impact of U.S. Interest Rates on

the Korean Yield Curve*

*

Hyun-Seok Jeong™™* - Kyu Ho Kang**

Abstract

The recent rises of U.S. interest rates may influence on the domestic yield
curve, and its impact is possibly asymmetric depending on the state of the
economy. This paper examines asymmetric dynamic impact of U.S. interest
rates on the Korean yield curve. To this end, we propose and estimate a
dynamic Nelson-Siegel model of interest rates with regime shifts and observed
factors by extending the approach of Diebold, Rudebusch, Aruoba (2006). Our
econometric approach is Bayesian. The estimation results based on the
monthly data since 2001 can bs summarized as follows. First, the regimes of
the Korean yield curve dynamics are identified as low and high volatility states.
Second, the U.S. short-term interest has little impact on the shape of the
Korea yield curve. Third, the Korean yield curve is substantially influenced by
the U.S. long-term interest rate during the high volatility state. Specifically,
1%p U.S. long-term interest rate shock increases the Korean long-term
interest rate by 0.3%p. We believe that our work contributes to the literature
by providing a quantitative analysis on the U.S. tapering policy, and provides
predictive yield curve information for monetary policy.
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